The DNA scanning mechanism of T4 endonuclease V. Effect of NaCl concentration on processive nicking activity.
T4 endonuclease V is a pyrimidine dimer-specific endonuclease which generates incisions in DNA at the sites of pyrimidine dimers by a processive reaction mechanism. A model is presented in which the degree of processivity is directly related to the efficacy of the one-dimensional diffusion of endonuclease V on DNA by which the enzyme locates pyrimidine dimers. The modulation of the processive nicking activity of T4 endonuclease V on superhelical covalently closed circular DNA (form I) which contains pyrimidine dimers has been investigated as a function of the ionic strength of the reaction. Agarose gel electrophoresis was used to separate the three topological forms of the DNA which were generated in time course reactions of endonuclease V with dimer-containing form I DNA in the absence of NaCl, and in 25, 50, and 100 mM NaCl. The degree of processivity was evaluated in terms of the mass fraction of form III (linear) DNA which was produced as a function of the fraction of form I DNA remaining. Processivity is maximal in the absence of NaCl and decreases as the NaCl concentration is increased. At 100 mM NaCl, processivity is abolished and endonuclease V generates incisions in DNA at the site of dimers by a distributive reaction mechanism. The change from the distributive to a processive reaction mechanism occurs at NaCl concentrations slightly below 50 mM. The high degree of processivity which is observed in the absence of NaCl is reversible to the distributive mechanism, as demonstrated by experiments in which the NaCl concentration was increased during the time course reaction. In addition, unirradiated DNA inhibited the incision of irradiated DNA only at NaCl concentrations at which processivity was observed.